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(54) URINE FLOW METER

(57) The objective of the present invention is to pro-
vide a compact urine flow meter capable of easily and
accurately measuring a flow rate and velocity of urine
flow. In this urine flow meter, a water wheel 7 which is
caused to rotate by a flow of urine from a urine flow pas-
sage tube 20 is provided at a lower end side of the urine
flow passage tube 20, through which urine collected by
a urine collection part 2 flows. The shape of a tip portion
of the urine flow passage tube 20 that causes urine to hit
on the water wheel constitutes a nozzle part 22 in which
the tip-side is acutely processed, and an opening 21 is
formed in a sidewall surface of the tip-side. A guide 23
which is elongated in the longitudinal direction of the noz-
zle part 22 is provided in a urine flow passage between
the opening 21 of the nozzle part 22 and a sidewall sur-
face on the opposite side thereto, and is disposed in such
a way that a tip of the guide 23 is elongated as far as a
tip-side region of the urine flow passage tube 20. The tip
of the guide 23 is formed obliquely, the configuration be-
ing such that urine flowing through the urine flow passage
tube 20 is introduced into the nozzle part 22 and is guided
by the guide 23, and after having been led to the tip of

the guide 23, the urine is collected at the tip side of the
guide 23 and hits against the tip portion of blade of the
water wheel 7. The water wheel 7 is caused to rotate by
the flow of urine, and the urine flow rate can be detected
on the basis of the rotation detection information.
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Description

Technical Field

[0001] The present invention relates to a portable urine
flow meter that can be easily used in home and the like.

Background Art

[0002] It is said that there are over 20 million dysuria
patients in an aging society. As causes of the dysuria, a
disease in the urinary bladder, a disease in the male’s
prostate gland and the like may be exemplified. For ex-
ample, it is said that there are over 4 million prostate
gland-injured patients having prostate gland enlarge-
ment or the like.
[0003] For the patients having the dysuria due to the
injury to the prostate gland, the urinary bladder or the
like, it is very important therapeutically to perceive a state
of urination and a state of a urine volume. Currently, as
a method of perceiving the state of the urine volume,
there is an outpatient test in a hospital, for example. Also,
a method of collecting the urine into a receptacle each
time urine is discharged and measuring a urine volume
to perceive the state of the urine volume is used in home
and the like.

Citation List

Patent Literature

[0004]

PTL 1:Patent 2009-084821
PTL 2:Patent 2007-108085

Summary of Invention

Technical Problem

[0005] However, it can be said that it is not possible to
record 24-hours urination per a day at medical institu-
tions/outpatient clinics. At current situations, the record
is made by a single measurement. Also, in order to record
the 24-hours urination per a day, a paper cup is used for
measurement in home and the like. However, it causes
problems of treatment of the used paper cup, mis-record-
ing and the like. Further, when the paper cup is used, it
is not possible to record information of a urination rate
upon the urination and only a record of a total amount is
obtained. As a result, upon diagnosis, a urination function
is evaluated and diagnosed without a urination curve in
the present circumstances.
[0006] The present invention is to easily measure and
record a flow rate and a flow velocity in home and the
like without collecting and accumulating urine in a recep-
tacle upon urination and without the need for support of
medical personnel. Also, the present invention is to easily

acquire and record a 24-hours or 72-hours urination
record, which has been acquired only under assistance
of the medical personnel at medical institutions based on
hospital admission, by recording time of occurrence at
the same time.

Solution to Problem

[0007] In order to achieve the above objects, the
present invention provides following configurations as
means for solving the problems. That is, a urine flow me-
ter of a first invention includes a urine collection part con-
figured to collect urine to urinate and provided at one
end-side of a urine flow passage tube through which the
urine to be collected by the urine collection part is to flow.
The other end-side of the urine flow passage tube is pro-
vided with a water wheel unit having a water wheel con-
figured to rotate by flowing of the urine to flow from the
urine flow passage tube and having a plurality of blades.
The urine flow meter includes a rotation detection means
configured to detect rotation of the blades. A shape of an
end portion of the urine flow passage tube by which the
urine is to be hit against the water wheel is formed so
that a tip-side of the urine flow passage tube is acutely
processed to form a nozzle part having an opening
formed on a sidewall surface of the tip-side of the urine
flow passage tube, a guide extending in a longitudinal
direction of the nozzle part is provided in a urine flow
passage between the opening of the nozzle part and an
opposite sidewall surface thereto, a tip of the guide is
disposed to extend to a tip-side region of the urine flow
passage tube and is obliquely formed to have a tapered
shape, the urine to flow through the urine flow passage
tube is to be introduced into the nozzle part, is to be guid-
ed by the guide, is to be introduced into the tip of the
guide, is to be collected at the tip-side of the guide and
is to flow down to tip-sides of the blades to rotate the
water wheel, the rotation of the water wheel is to be de-
tected by the rotation detection means and a urine flow
rate is to be detected on the basis of the rotation detection
information.
[0008] In the urine flow meter of a second invention, in
addition to the configuration of the first invention, an inner
peripheral wall of the urine collection unit is provided with
a rotational flow-down suppressing guide having at least
one of a concave part and a convex part configured so
that the urine to be collected is to flow down from an
upper part-side of the inner peripheral wall toward a lower
part-side thereof without rotational flow-down, is to be
collected to a urine introduction port-side of the urine flow
passage tube and is then to flow down.
[0009] In the urine flow meter of a third invention, in
addition to the configuration of the first or second inven-
tion, a tip-side of the nozzle part is formed longer than
the tip of the guide, a central portion of a peripheral wall
of the longer part is formed with a urine ejection port and
the ejection port is disposed to face a tip portion of the
blade.
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[0010] In the urine flow meter of a fourth invention, in
addition to the configuration of the first or second inven-
tion, the rotation detection means is configured by a ro-
tation detection sensor configured to detect the rotation
information of the water wheel by using a composite mag-
netic wire configured to cause a large Barkhausen jump
phenomenon.
[0011] A urine flow information detection system of a
fifth invention is configured to transmit the rotation de-
tection information, which is to be detected by the rotation
detection means of the urine flow meter of the first inven-
tion, to a data processing device provided outside the
urine flow meter, to enable the data processing device
to calculate a urine flow rate and to automatically prepare
a urination diary on the basis of detection time of the
rotation detection information.

Advantageous Effects of Invention

[0012] The present invention has the urine collection
part configured to collect the urine to urinate, the urine
collection unit is provided at one end-side of the urine
flow passage tube through which the urine collected by
the urine collection part is to flow, and the water wheel
unit is provided at the other end-side of the urine flow
passage tube. The water wheel unit has the water wheel
configured to rotate by the flowing of the urine to flow
from the urine flow passage tube. The shape of the end
portion of the urine flow passage tube by which the urine
is to be hit against the water wheel is formed so that the
tip-side of the urine flow passage tube is acutely proc-
essed (obliquely cut) to form the nozzle part having the
opening formed on the sidewall surface of the tip-side of
the urine flow passage tube, and the urine is to flow from
the tip-side of the nozzle part and is to be hit against the
water wheel. The nozzle part having the above shape is
provided at the tip-side of the urine flow passage tube,
so that the urine smoothly flows and hits against the water
wheel. That is, since the nozzle part is formed with the
opening on the sidewall surface, the urine flows through
the urine flow passage tube without an air layer and with-
out being stagnant.
[0013] Also, the guide extending in the longitudinal di-
rection of the nozzle part is provided in the urine flow
passage between the opening of the nozzle part and the
opposite sidewall surface thereto. The tip of the guide is
disposed to extend to the tip-side region of the urine flow
passage tube and is obliquely formed to have a tapered
shape. For this reason, when the urine flowing through
the urine flow passage tube is introduced into the nozzle
part, the urine is led to the guide, is led to the tip of the
guide, is collected at the tip-side of the guide and flows
down toward the tip-side of the blade of the water wheel.
[0014] That is, according to the present invention, the
urine to be collected by the urine collection part passes
through the urine flow passage tube, is introduced into
the nozzle part provided at the tip-side thereof and is led
by the guide, so that the urine is enabled to hit against

the tip of the blade of the water wheel at an appropriate
state without turning (rotating) . Then, the water wheel is
rotated and the rotation of the water wheel is detected
by the rotation detection means of the blade of the water
wheel. Therefore, it is possible to correctly detect the
urine flow information (flow velocity, flow rate and the
like) on the basis of the rotation detection information. In
this way, the present invention can correctly detect the
urine flow rate with the simple configuration.
[0015] Also, according to the present invention, the in-
ner peripheral wall of the urine collection part is provided
with the rotational flow-down suppressing guide having
at least one of the concave part and the convex part, so
that following effects can be realized. That is, the rota-
tional flow-down suppressing guide is formed so that the
urine to be collected flows down from the upper part-side
of the inner peripheral wall toward the lower part-side
thereof without rotational flow-down, is collected to the
urine introduction port-side of the urine flow passage tube
and flows down. For this reason, when the rotational flow-
down suppressing guide is provided, even though the
momentum of the urine to urinate is weak, the urine flows
down from the upper part-side toward the lower part-side
without rotating, is collected to the urine introduction port-
side of the urine flow passage tube and flows down. For
this reason, the urine is correctly introduced into the urine
flow passage tube, so that it is possible to correctly meas-
ure the urine flow rate.
[0016] Further, the tip-side of the nozzle part is formed
longer than the tip of the guide, the central portion of the
peripheral wall of the longer part is formed with the urine
ejection port and the ejection port is disposed to face a
tip portion of the blade. Thereby, following effects are
realized. That is, the urine is led by the guide, is collected
at the tip-side of the guide, is more correctly ejected from
the central portion of the sidewall of the tip-side of the
nozzle part (from the opposite side to the opening), as it
is, and flows down toward the tip-side of the blade of the
water wheel. For this reason, it is possible to more cor-
rectly detect the urine flow rate.
[0017] Also, the rotation detection means is configured
by the rotation detection sensor configured to detect the
rotation information of the water wheel by using a com-
posite magnetic wire configured to cause a large
Barkhausen jump phenomenon. Thereby, following ef-
fects are realized. That is, as the water wheel rotates,
the rotation detection means having the above configu-
ration can obtain a pulse voltage of a constant magnitude,
irrespective of the rotating speed. Also, the rotation de-
tection means having the above configuration can detect
the rotation of extremely low speed. For this reason, the
rotation detection means having the above configuration
can securely measure even the urine flow of an extremely
low flow rate, so that it is possible to correctly measure
the urine flow rate.
[0018] Also, since the rotation detection means having
the above configuration does not require a power supply,
it can be applied as a sensor for which a power supply
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is not required, can be made small and can be easily
performed in terms of maintenance. Therefore, the rota-
tion detection means is configured by the rotation detec-
tion sensor configured to detect the rotation information
of the water wheel by using the composite magnetic wire
configured to cause a large Barkhausen jump phenom-
enon, so that it is possible to implement the urine flow
meter having the above effects.
[0019] As described above, according to the urine flow
meter of the present invention, whenever the user uri-
nates, it is possible to easily measure the information
such as the urine flow rate, the flow velocity of the urine
and the like. Also, since the configuration is simple, it is
possible to make the urine flow meter small and to man-
ufacture the same at low cost. Also, according to the
present invention, after the urine passes through the
urine flow passage tube and hits against the water wheel,
it is discharged outside (the collected urine is not re-
served). Therefore, it is not necessary to make a clear-
ance of the urine, unlike the device of the related art. For
this reason, when the urine flow meter of the present
invention is provided all the time in a house or institution
of an aged person and the urine flow information is de-
tected for a predetermined time period, it is possible to
appropriately detect the urine flow information. As a re-
sult, it is possible to predict urination time, which may be
helpful to nursing such as timely replacement of a diaper,
support for a toilet and the like.

Brief Description of Drawings

[0020]

[fig.1] FIG. 1 is a pictorial sectional view for illustrating
an illustrative embodiment of a urine flow meter ac-
cording to the present invention.
[fig.2] FIG. 2 is a pictorial side view for illustrating the
urine flow meter of the illustrative embodiment.
[fig. 3] FIG. 3 is a pictorial perspective view for illus-
trating the urine flow meter of the illustrative embod-
iment.
[fig.4] FIG. 4 is a pictorial sectional view for illustrating
an example of a state where the urine flow meter of
the illustrative embodiment is mounted to a toilet
bowl.
[fig.5] FIG. 5 is a pictorial perspective view for illus-
trating an example of the state where the urine flow
meter of the illustrative embodiment is mounted to
the toilet bowl.
[fig.6] FIG. 6 is a pictorial view for illustrating a con-
figuration of blades of a water wheel that is to be
applied to the urine flow meter of the illustrative em-
bodiment.
[fig.7a] FIG. 7a is a pictorial plan view for illustrating
a configuration of a urine collection part that is to be
applied to the urine flow meter of the illustrative em-
bodiment.
[fig.7b] FIG. 7b is a pictorial view for illustrating a flow

of water that is to be introduced from the urine col-
lection part of the urine flow meter of the illustrative
embodiment into a urine flow passage tube.
[fig.8a] FIG. 8a is a pictorial plan view for illustrating
a configuration of a nozzle part in which a blade-
shaped partition plate to be applied to the urine flow
meter of the illustrative embodiment is inserted and
fixed.
[fig.8b] FIG. 8b is a pictorial sectional view for illus-
trating the configuration of the nozzle part in which
the blade-shaped partition plate to be applied to the
urine flow meter of the illustrative embodiment is in-
serted and fixed.
[fig.8c] FIG. 8c is a pictorial view for illustrating the
configuration of the nozzle part in which the blade-
shaped partition plate to be applied to the urine flow
meter of the illustrative embodiment is inserted and
fixed, as seen from an opening-side.
[fig.8d] FIG. 8d is a pictorial perspective view for il-
lustrating the configuration of the nozzle part in which
the blade-shaped partition plate to be applied to the
urine flow meter of the illustrative embodiment is in-
serted and fixed.
[fig.9a] FIG. 9a is a pictorial perspective view for il-
lustrating a configuration of the blade-shaped parti-
tion plate to be applied to the urine flow meter of the
illustrative embodiment.
[fig.9b] FIG. 9b is a pictorial perspective view for il-
lustrating a configuration of a guide provided for the
nozzle part to be applied to the urine flow meter of
the illustrative embodiment.
[fig.9c] FIG. 9c is a pictorial view for illustrating the
configuration of the blade-shaped partition plate to
be applied to the urine flow meter of the illustrative
embodiment, as seen from an arrow direction.
[fig.10a] FIG. 10a is a pictorial view for illustrating a
flow of water that is to pass through the nozzle part
of the urine flow meter of the illustrative embodiment
and is to be ejected to the water wheel.
[fig.10b] FIG. 10b is a pictorial view for illustrating an
example of a state where an air layer is formed when
urine is introduced into a tube passage (tube) having
no opening.
[fig.11] FIG. 11 is a pictorial image view for illustrating
a data analysis system using the urine flow meter.
[fig. 12a] FIG. 12a is a graph depicting a temporal
change of a urine flow rate (water flow rate) of a
normal person, which is detected using the urine flow
meter of the illustrative embodiment, and a change
of an actual urine flow rate (water flow rate).
[fig.12b] FIG. 12b is a graph depicting a temporal
change of a urine flow (quantity of water flow) of a
person having a disease, which is detected using
the urine flow meter of the illustrative embodiment,
and a change of an actual urine flow (quantity of wa-
ter flow).
[fig.12c] FIG. 12c is a graph depicting a temporal
change of a urine flow (quantity of water flow) of a
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person having a disease different from the example
of FIG. 12b, which is detected using the urine flow
meter of the illustrative embodiment, and a change
of an actual urine flow (quantity of water flow).
[fig.13] FIG. 13 is a pictorial view depicting an exam-
ple of a method for comparing and measuring a urine
flow (quantity of water flow), which is detected using
the urine flow meter of the illustrative embodiment,
and a change of an actual urine flow (quantity of wa-
ter flow).
[fig.14] FIG. 14 illustrates an example of a urination
diary prepared by a data processing device.

Description of Embodiments

[0021] Hereinafter, an illustrative embodiment of the
present invention will be described with reference to the
drawings.

Example(s)

[0022] FIG. 1 is a pictorial sectional view depicting a
configuration of main parts of an illustrative embodiment
of a urine flow meter according to the present invention,
and FIG. 2 is a pictorial side view thereof. Also, FIG. 3 is
a pictorial perspective view depicting the configuration
of main parts of the urine flow meter in accordance with
the illustrative embodiment. In the meantime, in FIG. 1
to FIG. 3, some of the configuration of a urine flow meter
1 are omitted, and FIG. 2 is a side view as seen from an
S direction of FIG. 3.
[0023] As shown in FIG. 1, the urine flow meter 1 of
the illustrative embodiment has a urine collection part 2
configured to collect urine to urinate and a urine flow pas-
sage tube 20 through which the urine to be collected by
the urine collection part 2 is to flow. The urine collection
part 2 is provided at one end-side of the urine flow pas-
sage tube 20. As shown in FIG. 1 to FIG. 3, a urine en-
trance-side of an upper end-side of the urine collection
part 2 has a curved shape (curved surface shape) so that
it is disposed in the vicinity of a user’s urination organ in
a familiar aspect with the urination organ. The urine col-
lection part 2 having such a shape is configured to collect
urine with being fitted in the vicinity of the urination organ
(a urine discharging part). That is, the urine collection
part has a shape capable of easily collecting the urine,
irrespective of whether the user is a male or a female,
so that it is possible to prevent the urine from being
splashed.
[0024] That is, as shown in FIG. 4, for example, the
illustrative embodiment is to be used with being attached
to a toilet bowl 9, and the urination at a sitting posture is
made at a state where a user’s posture is defined. Re-
garding this, the urine collection part 2 has the curved
shape, so that it is possible to dispose the urine collection
part 2 in the vicinity of the urination organ (or to bring the
urine collection part into contact with the urination organ)
to be fitted to the user’s urination organ.

[0025] As shown in FIG. 1 and FIG. 4, the other end-
side of the urine flow passage tube 20 is provided with a
water wheel unit 6. The water wheel unit 6 has a water
wheel 7 configured to rotate by a flow of the urine flowing
from the urine flow passage tube 20. A size of the water
wheel is 30 mmφ, for example, and the water wheel 7
has a plurality of (eight, in this illustrative embodiment)
blades 8. The blade 8 is made of plastic such as PEEK
(polyether ether ketone), for example.
[0026] As shown in FIG. 6, tip-sides of the blades 8 are
provided with magnets 13 with being embedded in the
blades 8. The magnets 13 are provided at positions
equally spaced outward from a center of the water wheel
7. Also, in the illustrative embodiment, as a bearing of
the water wheel 7, a ball bearing is adopted and has a
following configuration. In the meantime, since the con-
figuration where the ball bearing is used as the bearing
is well known, it is not shown in a view for illustrating the
configuration of the water wheel 7 and the bearing is not
particularly illustrated in the drawings.
[0027] Also, when disposing a bearing of ΦDmm over
a total extension L of a circumferential bearing groove,
if the number of the bearings to be disposed is denoted
with N, N is expressed by N=INT (L/D) . In the meantime,
INT is an INT function, which is to truncate a number after
the decimal point of a quotient of L/D. In the urine flow
meter 1 of the illustrative embodiment, the (N-1) bearings
are to be mounted. This is to generate rotation of the
bearing and to move the bearing in a circumferential di-
rection of the bearing groove when the blades 8 are ro-
tated by water flow. That is, a void is generated by short-
ening an occupying length of the bearing (an occupying
length in the circumferential direction of the bearing
groove) relative to a circumferential length of the bearing
groove. By the void, the bearing is enabled to freely move
in the circumferential direction to some extent, so that
the bearing can rotate and move in the circumferential
direction.
[0028] For this reason, even when impurities and the
like included in the urine are crystallized, the crystallized
impurities and the like can be crushed by movement of
the bearings. Therefore, in the illustrative embodiment,
it is possible to solve an increase in frictional resistance,
which is to be caused due to attachment of urinary calculi
and the like to a shaft part of the water wheel 7. Also,
according to the illustrative embodiment, it is possible to
crush the impurities and the like by movement of the bear-
ings, so that it is possible to perform cleaning and steri-
lization by circulating a cleaning liquid and a disinfectant
solution. That is, it is possible to implement a more san-
itary device.
[0029] Also, the water wheel unit 6 of the urine flow
meter 1 of the illustrative embodiment is provided with a
rotation detection means configured to detect the rotation
of the water wheel 7. The rotation detection means is
configured by a rotation detection sensor (coil) 3 provided
at an outer side of the water wheel 7 in the water wheel
unit 6 with being spaced from the water wheel 7. The
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rotation detection sensor 3 is provided at a position facing
the magnet 13, and is configured by a sensor configured
to detect rotation information of the water wheel 7 by
using a composite magnetic wire configured to cause a
large Barkhausen jump phenomenon.
[0030] As shown in FIG. 1, FIG. 3, FIG. 7a and FIG.
7b, an inner peripheral wall of the urine collection part 2
is provided with a rotational flow-down suppressing guide
35 configured by a convex part. A tip portion of the rota-
tional flow-down suppressing guide 35 formed at a center
is obliquely formed to have a tapered shape and is dis-
posed at a space from a urine introduction port of the
urine flow passage tube 20. The rotational flow-down
suppressing guide 35 is provided so that the urine to be
collected is to flow down from an upper part-side toward
a lower part-side of the inner peripheral wall without ro-
tational flow-down (without forming a turbulent flow), is
to be collected to the urine introduction port-side of the
urine flow passage tube 20 and is then to flow down.
[0031] FIG. 7b is a pictorial image view depicting a flow-
down situation of the urine to be introduced into the urine
collection part 2. As shown, when the urine is introduced
into the urine collection part 2, the urine introduced to
positions denoted with a and b in FIG. 7b, for example,
flows down along the central rotational flow-down sup-
pressing guide 35. Also, the urine introduced to positions
denoted with c and d in FIG. 7b flows down as shown
with arrows, hits against the rotational flow-down sup-
pressing guide 35 and then flows down along the central
rotational flow-down suppressing guide 35. In any case,
the urine is collected at a tip-side of the central rotational
flow-down suppressing guide 35, flows down along the
tapered shape of the tip portion and is then introduced
into the urine flow passage tube 20 with flowing along an
inner wall of the urine flow passage tube 20. That is, even
when the urine is introduced at any direction and angle
of the urine collection part 2, the urine is forcibly enabled
to vertically flow down, so that the urine is introduced into
the urine flow passage tube 20 substantially around the
same time.
[0032] Also, in the illustrative embodiment, as shown
in FIG. 1, a tip portion (an end portion for enabling the
urine to hit against the water wheel 7) of the urine flow
passage tube 20 has a characteristic shape. That is, a
tip-side of the urine flow passage tube 20 is acutely proc-
essed (one side of the tip-side is obliquely cut) to form a
nozzle part 22 having an opening 21 formed on a sidewall
surface. A blade-shaped partition plate 4 is inserted and
fixed in the nozzle part 22. In the below, configurations
and a fixing structure of the nozzle part 22 and the blade-
shaped partition plate 4 are described with reference to
FIG. 8a to FIG. 8d and FIG. 9a to FIG. 9c.
[0033] As shown in FIG. 8a to FIG. 8d, the nozzle part
22 is formed by obliquely cutting the tip-side of the urine
flow passage tube 20 having a substantially circular sec-
tion. An inner diameter of an upper end-side of the urine
flow passage tube 20 is 10 mmφ, and a length from the
upper end of the urine flow passage tube 20 to the tip

(lower end) is 40mm, for example. A region G of FIG. 8c
indicates a region in which a peripheral wall of the urine
flow passage tube 20 is vertically cut along a longitudinal
direction of the urine flow passage tube 20 from the upper
end of the urine flow passage tube 20 to a lower side of
about 10 mm. In this region, as shown in FIG. 9a and
FIG. 9c, the blade-shaped partition 4 having a length (a
length in a height direction) of about 10mm is provided
and forms an aspect as shown in FIG. 8a to FIG. 8d. In
the meantime, the blade-shaped partition plate 4 has four
plates, in this illustrative embodiment, and two plates fac-
ing the opening 21 have an upper end-side more pro-
truding than a lower end-side, respectively.
[0034] Also, a guide 23 as shown in FIG. 9b extends
in the longitudinal direction of the nozzle part 22 in a urine
flow passage between the opening 21 of the nozzle part
22 and an opposite sidewall surface thereto (refer to FIG.
1 and FIG. 8b to FIG. 8d). A tip 37 of the guide 23 is
obliquely formed to have a tapered shape and is disposed
to extend to the tip-side region of the nozzle part 22.
Although a diameter and a length of the guide 23 are not
particularly limited, a diameter of the guide 23 is formed
to be about 2 mmφ to 3 mmφ and a length thereof is
formed shorter than the tip of the nozzle part 22. That is,
in the illustrative embodiment, the tip-side of the nozzle
part 22 is formed longer than the tip of the guide 23, a
central portion thereof is formed with a urine ejection port
36, and the urine ejection port 36 (urine flowing-down
entrance) is made to face the tip portion of the blade 8.
[0035] In the meantime, the peripheral wall of the noz-
zle part 22 formed longer than the guide 23 may have an
arc shape of which a diameter decreases (a shape of
which a tip portion is round), and a central portion of the
arc-shaped diameter-decreasing part may be configured
as the urine ejection port 36. Also, ejection (flowing down)
of the urine from the urine ejection port 36 may be favo-
rably performed.
[0036] The nozzle part 22 is formed with the opening
21, so that it is possible to realize following effects. That
is, for example, as shown in FIG. 10b, when a general
tube having no opening is vertically disposed and the
urine is enabled to pass therethrough, an air layer tends
to be generated. However, since the urine flow passage
tube 20 of the illustrative embodiment forms the nozzle
part 22 having the opening 21 formed on a side surface,
when the urine flows therethrough, an air layer is not
formed. That is, the opening 21provides an effect of pre-
venting a situation where an air layer is formed to block
the smooth flow down of the urine. Also, the nozzle part
22 is provided with the blade-shaped partition 4, so that
it is possible to prevent a turbulent flow of the flowing
down urine and to make the flowing down of the urine
smoother.
[0037] As shown in FIG. 10a, the urine flowing through
the urine flow passage tube 20 is introduced into the noz-
zle part 22, is guided by the guide 23, is led to the tip 37
of the guide 23, is collected to the tip-side of the guide
23 and flows down from the ejection port 36 of the nozzle
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part 22 toward the tip-side of the blade 8 of the water
wheel 7 (flows downs without rotating) . That is, the urine
is guided and collected to the guide 23, becomes small
by surface tension (with being collected), and is then hit
against the tip portion of the blade 8 vertically or substan-
tially vertically, which faces the tip of the nozzle part 22,
from the tip (urine ejection port) 36 of the nozzle part 22.
[0038] Meanwhile, in the illustrative embodiment, there
is also urine that is directly hit against the water wheel 7
without being guided by the guide 23 of the nozzle part
22. However, the urine is also hit against the tip-side of
the blade 8 of the water wheel 7. The reason is that when
the urine flow meter 1 of the illustrative embodiment is
attached to the toilet bowl 9, it is disposed so that an
angle between the opening 21 of the nozzle part 22 and
a floor surface (an Ax direction in FIG. 4) is vertical or
substantially vertical, as shown in FIG. 4. The substan-
tially vertical angle is an angle within a range in which an
angle difference from the vertical angle is about 0° to 15°.
[0039] When the urine flow meter is disposed so that
the angle between the opening 21 of the nozzle part 22
and the floor surface (an Ax direction in FIG. 4) is vertical
or substantially vertical, the urine, which is to be directly
hit against the water wheel 7 without being guided by the
guide 23 due to high momentum, is appropriately directly
hit against the tip portion of the blade 8 of the water wheel
7 at the vertical or substantially vertical angle. Also, the
urine flowing down along the peripheral wall of the nozzle
part 22, guided by the guide 23, ejected (flowing down)
from the ejection port 36 of the tip of the nozzle part 22
and then hit against the water wheel 7 is also appropri-
ately hit against the tip portion of the blade 8 of the water
wheel 4. That is, in any case, the urine is appropriately
hit against the tip portion of the blade 8 of the water wheel
7 in a pinpoint manner.
[0040] The urine is hit against the water wheel 7, so
that the water wheel 7 is rotated, the rotation of the water
wheel 7 is detected by the rotation detection means and
a urine flow is detected on the basis of the rotation de-
tection information. That is, the gravity acceleration of
the urine collected at the urine collection part 2 and pass-
ing through the urine flow passage tube 20 is converted
into an angular acceleration of rotation of the water wheel
7 and a pulse is generated by the rotation of the water
wheel 7. Therefore, the generated pulse is detected by
the rotation detection sensor 3, so that the rotation of the
water wheel 7 is detected and a urine flow rate is detected
on the basis of the rotation information. The urine is dis-
charged from a discharge port 30.
[0041] In the illustrative embodiment, since the rotation
detection means is configured by the sensor configured
to detect the rotation information of the water wheel 7 by
using the composite magnetic wire configured to cause
a large Barkhausen jump phenomenon, the generation
of pulse resulting from the rotation of the water wheel 7
and the detection thereof are made as described above.
[0042] Meanwhile, in the illustrative embodiment, the
magnets 16 configured to function as a set magnetic field

and the magnets 18 configured to function as a reset
magnetic field are alternately disposed for the water
wheel 7 having the eight blades (blades 8), as shown in
FIG. 6. That is, the four magnets are alternately disposed
every 90° with a magnetic field direction being reversed.
The number of pulses counted by the rotation detection
means (the rotation detection sensor 3) is stored in a
memory of a measurement unit 31, which is arranged
outside the toilet bowl 9, together with time of occurrence,
as shown in FIG. 4 and FIG. 5. The stored urination in-
formation is transmitted to an external data processing
device (HOST device) having a data processing function.
[0043] The external data processing device (HOST de-
vice) is a reception unit of an appropriate device having
an information analysis function, such as a smart phone
25, a PC 26, a wireless tablet terminal 27 and the like,
as shown in an image view of FIG. 11. The external data
processing device is configured to calculate rotating
speed and rotational acceleration of the water wheel 7
from the pulses on the basis of the transmitted data and
to calculate a flow rate on the basis of inertia moment
and the like of the water wheel 7. In the meantime, the
measurement unit 31 is preferably configured to input
the information from the rotation number detection
means of the water wheel 7 into the memory. Therefore,
the measurement unit may be provided on a wall of toilet
room or in a pocket of a measurer of the urine flow inas-
much as it is electrically connected to a main body of the
urine flow meter 1 by a communication line, without being
limited to the attachment to the toilet bowl 9.
[0044] In the illustrative embodiment, when calculating
the urine flow rate from the rotation information of the
water wheel 7, it may be calculated by performing appro-
priate idling correction on the basis of a calculation meth-
od or data calculation information prepared in advance,
for example. For example, in the illustrative embodiment,
a urine flow rate per unit time (ml/sec) is obtained and a
correct urine flow rate (flow velocity of urine) per urine
flow unit time is obtained.
[0045] As described above, according to the illustrative
embodiment, the configuration of the urine collection part
2, the configuration of the nozzle part 22, the arrange-
ment configuration of the urine flow meter 1 are made to
have the above-described features. Thereby, it is possi-
ble to correctly rotate the water wheel 7 with simple con-
figuration, irrespective of whether the urination is fast or
slow. The rotations are counted with pulses, which are
then converted into the flow rate. Thereby, the urine flow
meter 1 of the illustrative embodiment can detect the cor-
rect urine flow rate (flow velocity).
[0046] FIG. 12a to FIG. 12c depict data examples of
measured values (measurement) measured with respect
to normal and abnormal (person having a disease) urine
flow rate patterns and actual urine flow rate (input) . The
example shown in FIG. 12a depicts a data example of a
urine flow rate pattern of a normal person. The example
shown in FIG. 12b depicts a urine flow rate data example
of a person having bladder neck contracture or chronic
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prostatitis. The example shown in FIG. 12c indicates a
urine flow rate data example of a person having prostate
gland enlargement or urethral stenosis. As shown, the
actually measured values (input) and the measured val-
ues substantially coincide with each other. That is, it can
be seen that the measurement of the illustrative embod-
iment is correct. Also, the urine flow meter 1 of the illus-
trative embodiment has the simple configuration, is small
and can be manufactured at low cost.
[0047] In the meantime, the data shown in FIG. 12a to
FIG. 12c was obtained using a urination simulation sys-
tem shown in FIG. 13, for example, as follows. Water is
led from a pressure water tank 40 (water is led from the
water tank 40 by applying a pressure to water in the water
tank), instead of the urine, and the water is introduced
into the urine collection part 2 of the urine flow meter 1
of the illustrative embodiment through a flow meter 41
and a proportional valve 42. At this time, the proportional
valve 42 is opened for predetermined time (second) by
a predetermined valve opening amount from a complete-
ly closed state on the basis of a predetermined pattern.
Then, a value obtained by the flow meter 41 is set to an
actual input amount, which is compared to a measured
value measured by the urine flow meter 1.
[0048] As described above, according to the illustrative
embodiment, it is possible to correctly measure the data
of the urine flow rate by the urine flow meter 1. Therefore,
for example, a urine flow meter-side data determination
system may be provided for the appropriate device hav-
ing an information analysis function such as the smart
phone 25, the PC 26 and the like as shown in the pictorial
view of FIG. 11.
[0049] As described above, the data, which is to be
stored in the memory of the measurement unit 31, is
stored every urination together with time of occurrence,
for example. Therefore, an awakening hour and a bed-
time hour are separately set in the data processing device
to which the data is to be transmitted, and the data
processing device may be configured to automatically
form a urination diary every year, month and day. By the
system, the stored data further contributes to the provi-
sion of diagnosis information. FIG. 14 depicts an example
of the urination diary.
[0050] Also, when the system as described above is
provided, it is possible to prepare a diagnosis guideline
about symptoms and diseases and to make applications
thereof (for example, applications to treatment of a dis-
ease, nursing and the like) . For example, the patterns
of the urine flow rate data examples as shown in FIG.
12a to FIG. 12c are accumulated in advance, and the
data examples are compared to temporal urine flow rate
graphs prepared on the basis of data obtained by the
urine flow meter 1. By doing so, it is possible to prepare
a diagnosis guideline about symptoms and diseases.
[0051] Meanwhile, in the illustrative embodiment, the
measurement unit 31 is configured to be freely detach-
able to the main body of the urine flow meter 1 shown in
FIG. 1. For example, the measurement unit 31 and a

main body holding part 32 are fixedly disposed at the
toilet bowl 9, and the main body of the urine flow meter
1 is slid from above and fitted to a connection part 33
fixed to the main body holding part 32. By doing so, the
connection part 33 of the measurement unit 31 and a
connection part 34 of the main body of the urine flow
meter 1 are mechanically connected, and the measure-
ment unit 31 and the main body of the urine flow meter
1 are electrically connected.
[0052] Also, in the illustrative embodiment, when con-
necting the measurement unit 31 and the main body of
the urine flow meter 1, a height position of the main body
of the urine flow meter 1 can be changed in three steps,
for example. By this configuration, since it is possible to
stepwise vary an attachment height of the urine flow me-
ter 1, it is possible to adjust the attachment height of the
urine flow meter 1 in accordance with a body shape and
a taste of the user, so that it is possible to favorably collect
the urine. In the meantime, the height adjusting configu-
ration is not particularly limited and may be omitted. Also,
the height may be adjusted in two steps or four or more
steps or may be continuously adjusted.
[0053] Also, according to the urine flow meter 1 of the
illustrative embodiment, after discharging the urine into
the urine flow meter 1, when the main body of the urine
flow meter 1 is detached from the connection part 33 and
is dropped into the toilet bowl 9 and an interior of the toilet
bowl 9 is flushed, it is possible to automatically clean the
main body of the urine flow meter 1 by the water (both
the toilet bowl and the urine flow meter 1 are cleaned by
the water for flushing the toilet bowl). In the meantime,
when dropping the urine flow meter 1 into the toilet bowl
9, the urine flow meter 1 is dropped with a string, a cord
or the like being connected to a handle part 24 of the
urine flow meter 1. This configuration is preferable be-
cause it is possible to easily pull up the cleaned urine
flow meter 1 from the inside of the toilet bowl 9.
[0054] The present invention is not limited to the above
illustrative embodiment and can be implemented in var-
ious forms without departing from the technical scope of
the present invention. That is, the present invention is
configured by diversely combining the respective consti-
tutional parts of the illustrative embodiment. In the below,
additional illustrative embodiments are described. How-
ever, illustrative embodiments that are not to be included
in the corresponding description can also be implement-
ed in various forms without departing from the technical
scope of the present invention, for example, by diversely
combining the configurations of the claims.
[0055] For example, in the above illustrative embodi-
ment, as the rotation detection means configured to de-
tect the rotation of the water wheel 7, the rotation detec-
tion sensor 3 using the composite magnetic wire config-
ured to cause a large Barkhausen jump phenomenon
has been adopted. However, the rotation detection
means is not particularly limited and is appropriately com-
posed. For example, a variety of sensors such as sensors
using diverse proximity switches and Hall elements can
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also be applied.
[0056] Also, the diameters and lengths of the urine flow
passage tube 20 and the nozzle part 22 are not limited
and are appropriately composed. That is, the urine flow
passage tube 20 having a urine flow passage through
which the urine can flow without being stagnant may be
provided and a tip-side thereof may be provided with the
nozzle part 22 of the illustrative embodiment. In the
meantime, the nozzle part 22 is provided with the opening
21 and the guide 23.
[0057] Further, in the above illustrative embodiment,
the urine collection part 2 is provided with the rotational
flow-down suppressing guide 35 having a convexed
shape. However, the rotational flow-down suppressing
guide 35 may also be formed by a concave part, and the
rotational flow-down suppressing guide 35 may be omit-
ted. However, the rotational flow-down suppressing
guide 35 is preferably provided. Also, the shape and size
of the urine collection part 2 of the urine flow meter 1 are
not particularly limited, and are appropriately composed
so as to appropriately collect the urine to be discharged
from the user’s urination organ.
[0058] Further, the water wheel 7 of the water wheel
unit 6 to be applied to the urine flow meter 1 is not limited
to the above illustrative embodiment, and the number,
size, shape and the like of the blades 8 are appropriately
composed.
[0059] Further, upon the measurement of the urine flow
rate by using the urine flow meter 1 of the illustrative
embodiment, the urine flow meter can also be applied
when a male urinates in the standing position. When us-
ing the urine flow meter in the standing position of the
male, the arrangement space upon using the urine flow
meter 1 is less limited than in the sitting position. For this
reason, even when the urine flow meter 1 is used in the
standing position of the male, it is possible to correctly
detect the urine flow rate if the urine collection part 2 is
disposed in the vicinity of the urination organ (or is dis-
posed to contact the urination organ) so as to be fitted
to the user’s urination organ, like the using in the sitting
position.
[0060] Further, in the above illustrative embodiment,
the measurement unit 31 is configured to store the rota-
tion information of the water wheel 7 in the memory and
to transmit the information toward the outside reception
unit. However, the measurement unit 31 may be provided
with a function of detecting the urine flow information on
the basis of the rotation information of the water wheel
7. In the meantime, the urine flow information is not lim-
ited to the graphed information, and may be table infor-
mation or numerated information. That is, the aspect of
the urine flow information may be any aspect inasmuch
as the urine flow rate and the total urine volume can be
obtained.

Industrial Applicability

[0061] According to the present invention, since it is

possible to easily measure the flow rate and flow velocity
of the urine in home and the like without collecting the
urine in the receptacle upon the urination and to repeat-
edly perceive the urination state and the urine volume
with ease, it is possible to use the present invention for
detection of urination diseases and the like.

Reference Signs List

[0062]

1 urine flow meter
2 urine collection part
3 rotation detection sensor
4 blade-shaped partition
6 water wheel unit
7 water wheel
8 blade
13 magnet
15 magnetic wire
20 urine flow passage tube
21 opening
22 nozzle part
23 guide
35 rotational flow-down suppressing guide
36 urine ejection port (tip of nozzle part)
37 tip

Claims

1. A urine flow meter comprising:

a urine collection part configured to collect urine
to urinate and provided at one end-side of a urine
flow passage tube through which the urine to be
collected by the urine collection part is to flow;
a water wheel unit provided at the other end-
side of the urine flow passage tube and having
a water wheel configured to rotate by flowing of
the urine to flow from the urine flow passage
tube and having a plurality of blades, and
a rotation detection means configured to detect
rotation of the blades,
wherein a shape of an end portion of the urine
flow passage tube by which the urine is to be hit
against the water wheel is formed so that a tip-
side of the urine flow passage tube is acutely
processed to form a nozzle part having an open-
ing formed on a sidewall surface of the tip-side
of the urine flow passage tube,
wherein a guide extending in a longitudinal di-
rection of the nozzle part is provided in a urine
flow passage between the opening of the nozzle
part and an opposite sidewall surface thereto
and a tip of the guide is disposed to extend to a
tip-side region of the urine flow passage tube
and is obliquely formed to have a tapered shape,
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and
wherein the urine to flow through the urine flow
passage tube is to be introduced into the nozzle
part, is to be guided by the guide, is to be intro-
duced into the tip of the guide, is to be collected
at the tip-side of the guide and is to flow down
to tip-sides of the blades to rotate the water
wheel, the rotation of the water wheel is to be
detected by the rotation detection means and a
urine flow rate is to be detected on the basis of
the rotation detection information.

2. The urine flow meter according to claim 1, wherein
an inner peripheral wall of the urine collection part
is provided with a rotational flow-down suppressing
guide having at least one of a concave part and a
convex part configured so that the urine to be col-
lected is to flow down from an upper part-side of the
inner peripheral wall toward a lower part-side thereof
without rotational flow-down, is to be collected to a
urine introduction port-side of the urine flow passage
tube and is then to flow down.

3. The urine flow meter according to claim 1 or 2, where-
in a tip-side of the nozzle part is formed longer than
the tip of the guide, a central portion of a peripheral
wall of the longer part is formed with a urine ejection
port, and the ejection port is disposed to face a tip
portion of the blade.

4. The urine flow meter according to claim 1 or 2, where-
in the rotation detection means is configured by a
rotation detection sensor configured to detect the ro-
tation information of the water wheel by using a com-
posite magnetic wire configured to cause a large
Barkhausen jump phenomenon.

5. A urine flow information detection system configured
to transmit rotation detection information, which is to
be detected by the rotation detection means of the
urine flow meter according to claim 1, to a data
processing device provided outside the urine flow
meter, to enable the data processing device to cal-
culate a urine flow rate and to automatically prepare
a urination diary on the basis of detection time of the
rotation detection information.
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